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(57) Abstract: A peptide trimer in which three peptides of the same chain length having a repeating unit represented by the following 
1^ general formula as the fundamental structure are aligned in the main chain direction out of line to each other so that the amino acid 
qq side chains of the peptides are bonded together via, for example, disulfide bonds: general formula -(-Gly-X-Y-)- wherein X and 
Y represent each an arbitrary amino acid residue. This peptide trimer can form a polypeptide having a collagen-like triple-helix 
0O structure. A method of producing this peptide trimer, and an aggregate of collagen-like molecules having a triple-helix structure 
£^ which carry the above-described peptide trimer units as the constitutional units. 
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m m * 

[0001] it. =9— y^B5©3^*A/fll3tSr^rr5aKy^^K, ^Oi5*aKy^ 

[0002] El n ^ftttD n p©Slt, n^m^^y^])^J-^T^m 

[0003] =«9— ^tt, 3^<D^y^^K^^V^3^^/u^^LTV^fflf5tSr^Ti-5 

C3*^A/#l5t^^ri!}*J;<^lbtbT*5«9, 37- ?^(DWWft2tKmmi5flX 
l^5 0 =3^— ^V#* 0 y^^K^bT^, #|xJi, ^^K^-^h[-(Pro-Y-Gly)n-] 
a(5£fK YtePro^fcfSHyp^U nf*l-20<D^^^i~) ^^Y^-^yY 
[-(Z)r-]b(^cF, zr41-10fi©T^Bfca^d^3&5^^K«Sr^b, r«l-20(D 

SHBfes^-r) t^^m^M\^mtLXM^fit^^^Ytm^fix\^ mm 

2003-321 500) 0 a?- ^V^^^Kia^J^^^^M^^^bT^, rtb* 
-etd, Martin^><7)=t7— ^Vhy^n^^^^K:(Glu) (Gly-X-Hyp-Gly-Pro-Hyp) 

5 " 6 

(Glu) (Martin, R. et al. Biopolymers 70, 435-444, 2003K\ Fields l££Z>"pe 

5 

ptide-amphiphile" (Fields, GB, Bioorg. Med. Chem. 7, 75-81, 1999)^^£;ft,-Cl^ 
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[0004] u&>u zxvirzK. ^K"CoffiMW3^*^^ia^ 3tt<&A,mjj\*ite 
[0005] *3SWri, =»9— ^>#(D3^:^A/«3t^«^y^^K*5j;^(Dj;5^^ 

[0006] ^Kte, 

-(-Gly-X-Y-)- 

[0007] Sijo«#tc*3V^r±, *3SWr±, ±3*o^Wo^^K3*flcSr5Ktt*5^ife 

TV^^2(D^^-K*5J;tJ ? lfi(DCys^i-§^3(Z)^ 0 ^-K^fflMU 

^2<D-<^K^tt$tvfcSH^»S^m^J: , 9^'l4>fbL, ^LT 
tfflE^^K2*^t^3(D^^Kt^^/V^KM^i-J;«9^$^. 

[0008] *^sij©h8«^*5v vrra, *mm\*s ±^(D^mm<D^^3m^m^^ 

m(Dft^M&fc&M&1rZ>jTmx*&<>X, -<y°^3Afc(DmWi$:0 o C-40 o C(Dm 
[0009] [|gi]01tt, *&m(D^^}*3&ft38£TfiZ*V&mj&^fcbtta?~ ^V#3;£ 
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[ooio] *mmt±. ^9—^mmm^ir^m^y^^mm^.m^m^Kx<03 
coon] ^^3m^^yh(pmi^ 

-(-Gly-X-Y-)- 

& fit , -(-Gly-Pro-Pro-)-^fc»-(-Gly-Pro-Hyp-)-(Di^«9 ML^i^r (D^MH it 
o -(-Gly-Pro-Pro-)-*fc«-(-Gly-Pro-Hyp-)-(Di^t93gb^^-r^^Sl 

[0012] ^K<^^^K3*#:M^h«, 3fil(D^ 0 ^K^^*^$^b, -^ti^tUD^:/ 
^Ktt, -(-Gly-X-Y-)-K^ XfeJ:Wtt^iS©T5yite0ISSr^-r]©»«53gL# 
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-(-Gly-Pro-Pro-)-*^^-(-Gly-Pro-Hyp-)-(D#(9^b^iL^#<'^^, MX-ft, ^ 
:/^K3M^^-^#^\ X(D30%i^_h^p r o-efc«9, Y030%J^_h^p ro ^fcf*Hyp 
"CfeSo U^L. (Gly-Glu-Arg) n (Mechling, DE. et al, J. Biol. Chem. 275, 
14352-14356, 2000) . (Gly-Pro-Nleu)n (Nleu = N-^V^^/VffyZ/Z/; Goodman, M. 
et al, J. Am. Chem. Soc. 118, 10928-10929, 1996)^t>^)£&3;^i^ffl3t^ 
^i-^'^^^^^T^^,^0^(D^^K3*^^Oj;5^^ML^i^Wb 

-cwobivx, ^y°^mK r-(-Gi y -x-Y-)-(D^(93gb^^^^§^*it^Wi- 

3 J tfe, ^y°^KOi--<T(DT^y^ie^J^S-(-Gly-X-Y-)-(D#<95ML^^i-§ 
(i"^^^3# @ r^^Gly^-T^) i&3Sf*ft<* r<Di5^#«9jSb^{5L^b^V ^ 

-(-Gly-X-Y-)-(Dm^M\^m^^X\^^t^mXh^ 0 
[0013] *^P^(D-<y^-K3a#:^5/h«, 1^1— mM(D3m<D^^W±m^KK^ 

fa ^-f ^ £5 K^^^tKX<0, 3{i(D^^Kif5bMv >^J&fe3 
*^A/*it^£^£:l$£-ltU ^^K3*f*^-5/h^i-§^v N3^:&>*A,«3t 
«r^$*Sdi:dS-C#5o -<^K3*#:cF^l^«fc^2^(DfP^-{i 
,mm^^°^K34^7K^^^J;^^^^^i-5(D^L^(D^fiJ^«fci- 0 

[0014] ^W©^^K3ft^c=yh**^5#^^Kttll|— ®^*^rf-5o - 
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[0015] ^36W©^^K3ft^^s'M!:*5V^ri, ^*L<lt3i©^^Ko7^H 
[0016] ^2l±H3A^^zh^B^I^ 

etal., FEBS Lett, 398, 31-36, 1996; Ottl, J. and Moroder, L. , J. Am. Chem. Soc. 
121, 653-661, 1999; Koide, T. et al. Bioorg Med Chem Lett. 14, 125-128, 2004) K 

[0017] ^tf^SrCtt, £i\ HB©CysSrW^"5^1©^<^K, 2»Cys£WU 

^(DSHS^#«$ttTV^||2(D^^K^iU ? l{@OCys^i-§^3C0'<^K 

^l(D^^Yt^2(D^^Yt^^;vy4Y^^KXK)^^^X^^Y2mW- 

&Mmirz>o cys(DS¥Lm^^^/py^^{zx^^^^mnm%^m 

btfi-T&Zo m^. ^y^Y2mi^<Dm2(D-<^Y(D^m^tifcsu^mmmm^ 
xvmmtu ^vxmm^^Y2mi^tm3<D^^Yt^mm^x^/^^ 
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[0018] z2=2±d&£±M£&Qffimm%£& 

(mi, 3) Q ±^(D^mm<D^y°^3m^^yh(Dmm^i&u^Mmir^t, 3* 

°c-io°c^\ lufr^-h, B^<iti2mmu±, ^h^-^<n48mmsx±MU 
-r^t^xmrn-r^t^x^ mmt^xn^mmmi^^^K =>7-^>3 

[0019] =3^-^V#3^:&>*A,*^^i-§^^^#:^^CTV>§^^^^i, RX-feti 
[0020] ^BJ^ny-^Vi^Mfti, ^^^^-^V^fij^^^TV^fcfe^ 

o 

[0021] $£>^ «PJ<Z)-<^K3*#:^ig^l^|+i-§r^^J;i9, ^^©37-^lc 
}3\ COIDE^(Yasui, N. and Koide, T., J. Am. Chem. Soc. 125, 15728-15729, 2003 

)Kx<^xm^fv^m±^Mm^(PEDFy^m^h^y-^>mm^ 
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[0022] siTKmmmKx^mm^'ommKnmir^K ^mmi^rih<DmmMKx 
[oo23] vxr<DmmfflK$d\ v-as, T^mn&xL^&timut* 

#7-k:Cosmosil 5C18-AR 

mm-, a, o.o5%hV7/^vmm/7k 

B, 0.05%hy^/V^-ng^^/T-feh^MJ/V 
U&'A2°C 

mm*Afi*bB^(DUmy9^>hK£Q%>^?£<>tc 0 Sfc, S^^^t^S 
HJfefll 1 

[0024] Pro-HYp-Gl Y #t9^b^^@B^J^i-^^7°^K^--yh^^^(lgl3) 
N-^^K(SH^): 

H-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro 
-Hyp-Gly-Pro-Hyp-Gly-Pro-Cys(SH)-OH (BB#l#-£f-l) 
M-^^K(Acm, SH#0 : 

H-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Cys(Acm)-Cys(SH)-Gly-Pr 
o-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-OH (ia^!j#-^2) 
C-^^K(SHfr): 

H-Cys(SH)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro 
-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-OH (@E?IJ#-^3) 
[0025] ±fB3ffi(Z)^ 0 ^ Kilte, TrtA-PEG-WSI (W^Xt) _h, M^FmocMH 

m^m-x^ommi^tio mm^mm^mT^ymtvx, Fmoc-H yP (tBu)-oH, 

Fmoc-Cys(Acm)-OHjo itl^Fmoc-CysCTrO-OH^'Kffl L7t : Hyp^TcteO, 4-t 
Kn^^/ny^; Acm, T±hT^^/V; Trt, hy^VV) 0 

[0026] 2)^^(Dmm^<Dmm\^t^m 
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^ti^tKD^^-V-MiB GftO. lmmol) £, >K^T, tK, m-^^y^/v, ^T-y 
— /M#0.25 ml), 1,2-^y^v^J"— /K0.125 ml) % hy^/V^ng^^ (4.125 ml)£ 

a&a-u ^?a-cii^ra«t#Lfeo watefrfc^^ra^ ^s^w^-tv^rx. 

[0027] ^^^/W^K^^^^^^K3g^^ y h<p^Bfe 

1) M-^^fK^t^^^/Vyx-zW^ : M-^T^K (Acm, SPy#0 <D-&)$ 

M-^^K(Acm, SH#:)25mg (11.2 n mol)£2 mM EDTA£^3>50 mMg^^^hy 
VMpH 5.4)[/^>77- A]^g$?U 2 ) 2'-v ? fc 0 y> ? 7Vv ; ^/^^K(49.5 mg, 225 n 

[0028] 2)M— <^K(Acm, SPy#0 tC-^^Y (SH#0 t<D^ ^ti2*f^iU;3M-C^V 
(Acm, SSf£) 

13.2 mg (5.66 moDOM-^^K (Acm, SPy#0£0.66 mltfV^^x— A^?^$? 
U ~;Tl£14.7 mg (6.79 mol)<Z)C-^:^K(SH#:) £lt$?Wt0.735 mltfV^^r 

[0029] 3) M-CyV-^— (Acm, SS#0 (Dil^WS-^hufc°y v?^/V^^^/Hk : M-CyV^ 
— (Npys, SS#:)cD^ 

10.3 mg (2.35 n mol)<DM-CyV-^— (Acm, SS#0 £0.412 m\(D\-y~7 iV^n^m./ 
@^^(1:2, v/v)^^^i-§ 0 S-^hn^-^y^^/V^m^/vynyKd.l mg, 5.87 n 
mol)tl^)#^0.6 ml(^hy^/V^-ci^/@^|i(l:2, v/v)^|g$?U ^^YW^M 

n, mmmmurmri^fco Rmm^mytu 45#raj£#u t c 0 ^m^tiummu 

[0030] 4) M-C^V^- (Npys, SSftO ^N-^^K (SH#0 ^1 WillRlft^/V^K^lif 1? 

3.9 mg (1.81 ix mol)(DN-^^K (SHffc) £0.39 mKDBuffer A^fifU ^x£8.1 
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mg (1.81 u mol)(DM-C^V^— (Npys, SS#0 ^^U^O.81 ml<D Buffer A^?S, 

f^^HtT-eiTLfc, Kmmnmytu 90&mwvtc o ^m^t-nmrnu, 

HPLC(4.6 id x 250 mm) KXmWkU W^M^f'o ^b^^K3*#:^^h 
te:MALDI-TOF MSiZ £<9 g ^}!^}Xh^t^mM^o MfflM(M+H) + 6458, MWiiiM 
(M+H) + 6458 Q 

[0031] a a^a^^a^M^ 

-<^K3*ft:^-^h^l0 mg/m\<Dm&~?7k<<^MU 4°C^T14 0 mMU^fci 

^tW:JASCO J-820^g^ PTC-423L UmmW^m^M^X^m 

i?/WS::0.5 mm 

PJ^M: 210-260 nm 

7 s — ^^«9iA^-:0.2 nmi 

^ J rl/M& : 50 nm/min 

W*^?>^:2# 

^i£:100 mdeg 

4, 30, 40, 50, 60, 70°C 
[0032] ^^^04^^i- o Mft^om^tert&^^YM^ 225 nm^lE<D^^vV£ 

3 G *7t, 225 nm^^ott§^SW^/^tR*([@]mrw)(Dfa:^ N 
^0:^7— ^V^^Vv^y^K3^:^-ti:A/(D^^lll#-e$3§r^^, 
3^^A^#^«#>Trljv ^b&m&ZtiZo ^3^ib*A,*itte!f^i<9^ 
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[0033] 2) mw-mmfc£%Mfr^<Dfmr 

/^(Pro-Hyp-Gly) -T^h^4 o ClCX7kX20i^iZ^Ml^fc o ^tl^Microcon YM-100 

8 

(^*ioo,ooo#5/W &m^x4XiKxmwmm$:33z.te<>tio mm&HPLcxft 

m^mir^t\z.xv3^h^Ay^m^^fcw:^(D^iy-^Mc-D\^xh, mmiz. 

[0034] m^^m^tz.^^-Y(Dut^}£ (6%) mmmmm^mm^^tc 0 
mc^^mMtuummcor^ymmm^htf:^ (Pro-H yP -Gi y ) -r^ra^o 

8 

[0035] ^^-3tfe^BfefeJ:^i|##^g 

mmm i <D^^K3*ti^~s> M: ^ epro-Hy P -Giy$i<9 Mb^s^sa^j 

[0036] ^T^Wfift^LT, WTOSaiK^^^KSrffiV^c: 

H-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gl 
y-Pro-Cys(SH)-Gly-Pro-Hyp-Gly-Pro-OH (BE#I#-*H) 

H-Hyp-Gly-Pro-Hyp-Gly-Cys(Acm)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-H 
yp-Gly-Pro-Cys(SH)-Gly-Pro-Hyp-Gly-Pro-OH (BE^IJ#-^5) 
H-Hyp-Gly-Pro-Hyp-Gly-Cys(SH)-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hy 
p-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-OH (E#|#-^6) 

[0037] mmimtm^m^xmm^^u tt&mzxv b mm^^tit^t 
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[0038] mz., X?Jf—3mifc<DXbv?7i<>fmi(10mg/inL) ^4°C(D7K-ei2f^^#|RLfc 
V — i?* mffi^Mmftttmfemn (SALD-700) \ 4T;-ew«;K405nm 
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m^mm 

[1] 5£: 

-(-Gly-X-Y-)- 

[3] tlf|B3ffi©^^K<05*>, 2j@^^^10(DCys^^b, ffi©lfl^2o© 

Cys^S^ffS, ft^3Sl^»2^fE«(D^ 0 ^K3a#: 0 
[4] IfflE^^^KSA^^^^^-e. X(D30%^_h^Pro-efe«9, Y(D30%^_h^p ro ^ 

[5] mMmmm^^^m^m^ir^mxhox, 

lf@(DCys^-r^01(Z)-<^P\ 2i@(Z)Cys^L. ^(£>— jj<DSHm&1%m£tl 

TV^^2(D^ 0 ^-K*5J;tJ ? lf@(DCys^-r^^3(Z)^ 0 ^K^fflMU 

^l(D^^K^^2(D^^^K^^v ; ^/V^^K^^J; i 9^$-^T-<^K2*#: 

^2(D-^^Ko^«$tLTv ^su^mmmm-xmmtu ti^x 

[6] mMm-4<Dx ^tLfrKmm<D^^v3mfc&Mj$j$,$rtu 3^h^mm^ 

[7] MMmKmm^ftTM&fc&m&irttmxfo^x. mMmi-^^^-r ti^K 
mm<D^y°^v3Ai^(Dmm^o o c-4o o C(Du&ximm^±Mmir^t^wi^t 
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[mi] 

=19— f>ffl&3\*:ttZ>f5f9L'<Z?¥ K 
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